The article deals with the strategically important problems of metropolisation. In this context, it presents a theoretically based method of assessment of metropolises, the explanatory power of which was verified on the example of the Central Europe. This method is based on three components: population size (initial assumption), economic profile (ties to economic performance) and general attractiveness (the perception of development potential). The results of the evaluation of the 27 identified metropolises were generalized using a typology of their inclusion within the framework of the listed components: most metropolises were classified as type B -an established metropolis, followed by type C -an elementary metropolis, and type A -a dominant metropolis. A practically targeted conceptualization is then demonstrated on the example of the Czech Republic. The main attention was focused on the intensity of the economic links of Prague (and two further Czech centres) with other Central European metropolises.
Introduction
Metropolisation is one of the main symbols of long-term changes in the scale and form of urbanization happening in the background of the globalization process (Hanssens et al., 2012) . In general, it is seen as a higher stage of urbanization, which is no longer primarily about the concentration of the population, but about the concentration of importance in the line of information-knowledge-management. This development supports the strengthening of the links between metropolises and their surroundings, and between metropolises with each other (Hampl, 1996) . The increasing importance of the metropolises for the global competitiveness of countries stimulates the demand for theoretical and applied research of the issues.
The main objective of the article is to create comprehensive methods in order to evaluate a metropolis. Central Europe was chosen to verify the possibilities and the benefits of the applications of these (with an emphasis on the availability of the necessary information and a comparison of the results) and the Czech Republic was chosen for the practically oriented conceptualization of the research results, including the assessment of the potential cooperation and policy recommendation. Overall, however, it is necessary to say that there is still no consensus on the scientific definition of the metropolisation concept (Abrantes et al., 2005) .
Theoretical and Methodological Bases
The basic leitmotiv of the further presented approach to the assessment of metropolisation processes is their understanding from the perspective of the post-industrial loosening of the horizontal forms of social organisation, and the deepening of vertical forms of this organisation. The position of the metropolis corresponds with the mentioned information as being an ever more dominant part of the national and supranational urban systems integrated not only by operational interactions mediated by the technical, in particular transport infrastructure (Kraft et al., 2014) , but also the creative interactions mediated by the knowledge infrastructure. In this context, it is a characteristic development from the monocentric metropolitan agglomerations to polycentric macrosystems whose manifestation is creating supranational axes (Growe, 2012) . The described development leads to significant changes in the localization of production -in this context, we can talk about a renaissance of localization approaches (Brender, Golden, 2007) .
Using methodical approach to the assessment of the metropolisation process takes into account the knowledge of a series of theories of regional development. In addition to the theory of localization, there are e.g. the theories of central places, of polarized development and of cumulative causality, a deeper analysis of which goes beyond the thematic focus of the paper (for more details see e.g. McCann, 2010) . In this respect, we consider the utilization of the working theory of integrated and sustainable regional development to be beneficial. This theory (Viturka, 2014) stresses, that the essence of the social movement is the hierarchical differentiation of social systems and their integration through the territorial division of labour and socio-political links. The resulting arrangement ensures the coherence of the systems, which reflects the balance between the effects of the economic, social and environmental factors, whose results are then accumulated in the quality of the business and social environment. 1 The following decisive driving forces of integration are then considered: labour interactions on a microregional level, production interactions on a mesoregional level, administrative interactions on a macroregional level and trade interactions on a global level. Improvement in the quality of the business and social environments stimulates the development of different activities, with positive impacts on the creation of innovation and living standards.
At the end of this section, selected issues related to the metropolisation are mentioned. In particular, it is an interesting fact that advances in ICT, overall, do not result in the dis-persion of information activities (see e.g. Sassen, 1991) . This fact can be attributed to the need for face-to-face interactions, which is somewhat unequivocally referred to as the "tyranny of proximity" (Duranton, 1999; Bourdeau-Lepage, 2004) . A controversial issue is the suburbanization, whose negative impacts are often interpreted in connection with the concept of urban sprawl (European Environment Agency, 2006) . On the other hand, it is clear that suburbanization is an important tool for reducing the differences in the quality of the business environment between the core and hinterland. It is necessary to mention the local issues with potentially significant impacts on the overall attractiveness of cities, such as brownfields regeneration (see e.g. Frantál et al., 2015) . The crucial question is then the management of metropolitan regions where the need for solutions to multiscale problems requires the application of integrative management (Ianos et al., 2012) .
The mentioned theoretical ambiguity of the metropolisation concept complicates the evaluation of the metropolis position, starting with the definition itself. A systematic method of evaluation of the metropolis was created after the performance of analysis, preferring theoretically anchored approaches based on the three components, which are further commented on:
1. the population of the metropolis, a sufficient size of which is generally regarded as the initial assumption for starting the metropolisation process; 2. the economic profile emphasizing the progressivity of the economic structure evolving from the representation of knowledge-based industries; 3. the general attractiveness as a reflection of the high business and residential attractivity.
In the case of the population size, it should be mentioned that there is a lack of clear distinction between the metropolises and other major cities. The size limit of metropolises is influenced by a number of territorially differentiated factors, including the historical development and the achieved degree of urbanization. They can be seen, from the standpoint of administrative (administrative definition), as urban (continuously built-up areas) and functional (the influential territory of the city). Within this sequence, when the functional approach most corresponds with the metropolitan concept, an increase in the popula-tion of the respective units happens. In this context, a boundary of 1 million inhabitants is considered as a population limit, to be the size of supranationally significant metropolitan regions. 2 Metropolises of global importance occupy the highest hierarchical level (Friedmann, Wulff, 1976 ) -in this respect London and Paris are the most important global metropolises localized in Europe (Knox et al., 1995) . In the case of metropolitan regions of secondary importance, the commonly used limit is a population of 500 thousand (Brezzi et al., 2012) . During the evaluation, it is necessary to take into account the comparability of their territorial limits. Therefore, data provided by the OECD were selected as appropriate sources.
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The so-called principal metropolises with an average of more than 1 million inhabitants consist of 52 cities in Europe (European Commission 2011). proximity to international airports urbanization Source: Viturka et al., 2010 The logic of the classification of the economic profile focussing on the representation of the knowledge-based sector is not significantly disputed, since these sectors are the primary premise of the intensive involvement of the metropolises in the global economy. A high degree of complexity provides a number of competitive advantages to the metropolis connected with lower transaction costs and synergistic effects of investments. These advantages support the exceptional position of metropolises as centres of production, exchange and consumption and also strengthen their coordination functions. Big cities logically have suitable conditions for diversification, and, thanks to access to knowledge, also to systematic specialization in sectors with high added value (OECD, 2006) . Progressive industry groups taken from the study The Metropolization of the European Urban and Regional System (Krätke, 2006) were used in the basic assessment of the given component.
Evaluation of general attractiveness is the most complicated matter. On the other hand, its inclusion balances a certain partiality of both previous components. We consider the evaluation of the quality of the business and social environment (see Table 1 ) to be a suitable basis for a comprehensive approach. The elaborated method takes into account the results of international investigations, and its explanatory power has been verified through three applications carried out in the period 1997 to 2010 (Viturka, 2014) . However, it is necessary to make use of the results of systemically similarly based research, due to the limitations of these applications only to the Czech Republic. In this regard, priority has been given to internationally respected European cities monitor from Cushman & Wakefield based on the 12 stabilized groups of weighted factors, which generally correspond (→) with the factors listed in Table 1 : access to markets and clients (→ B), the availability of qualified staff (→ L), the quality of telecommunications and transport links (→ I 1 ), the supply of office space, the assistance of public administration (→ R/L), the price of office space and labour (→ P) the environmental quality, the living conditions (→ E 1 ), language skills. Mercer's rankings are then used for the evaluation of the quality of the social environment. These are based on 10 groups of factors: the political and social environment, the sociocultural environment (→ S, D) schools and education (→ S, U), housing, public services, recreation (→ U), health and sanitation (→ I 2 , E 2 ), the natural environment (→ E 2 ), and consumer goods.
Assessment of the Metropolitan Processes and the Synthesis of Results
In this section, the results of the application of the created method on the example of the Cent-ral European metropolises are presented, with an emphasis on the description of the main and additional evaluation criteria (allowing the addressing of deficits in the availability of infor-mation). An emphasis is also laid on the explanatory power of the evaluation based on the previously described components, and on the synthesis of the obtained results through their typology. For a definition of the working macroregion of Central Europe, the publications the World Factbook, the Encyclopaedia Britannica and Brockhaus Enzyklopädie were used as the main documents. On the basis of these definitions, Central Europe includes a total of nine countries: Germany, Poland, the Czech Republic, Hungary, Austria, Switzerland (together with Liechtenstein), Slovakia and Slovenia, with a sum of the current number of about 163 million inhabitants.
The population size of the metropolis
The above-mentioned size limit of a metropolis of supranational importance of one million inhabitants was, for practical reasons (or rather for the comparatively strong international position of a series of smaller metropolises), reduced to a population of 750 thousand. Two capital cities which do not meet even the reduced limit -Bratislava, with a population of around 722 thousand, and Ljubljana, with a population of about 576 thousand (OECD, 2015), were also included. 3 A total of 27 metropolises or metropolitan regions were identified: 12 of them are located in Germany, seven in Poland and three in Switzerland (its excellent position demonstrates the extraordinary level of global integration of its economy). Considerable attention was paid to the solution of questions of the definition of large polycentric metropolitan regions. At this point, it is also appropriate to highlight the problem of the comparability of statistical data in the metropolitan areas of post-socialist Central Europe related to the census data versus the annual population register. For example, Steinführer et al. (2010) found the significant statistical variations in the measurements of the population size (influenced by suburbanization, intraregional and international labour out-migration, etc.) However, these impacts are negligible in terms of the results of our research. Specific data about metropolitan areas are based on the uniform method for defining functional urban areas introduced by the OECD in collaboration with the EU.
Here, it is appropriate to mention some fundamental features (Brezzi et al., 2012) :  the hinterland of the core consists of the municipalities from which at least 15% of workers commute to work.
Selected metropolises can be in accordance with their basic demographic importance divided into three size groups: metropolises with a population of more than 2.5 million, metropolises with a population of 1 to 2.5 million and metropolises with a population of less than 1 million. The highest average growth rate of GDP in comparison with the corresponding national growth rates was found in the first size group including nine metropolises. This fact suggests a tendency to strengthen the position of the largest metropolises.
Economic profile of the metropolis
A progressive economic profile with a rapidly growing share of knowledge-based high-tech sectors in industry and services is widely regarded as the typical character of a metropolis. Services, in which the research of knowledge economy is sometimes significantly concentrated, generally grow more than industry and are also more resilient to cyclical crises. Metropolitan regions are the centres for knowledge-based production chains and innovationstrong production clusters (Krätke, 2006) . The concentration of the corresponding global firms has been analysed at Loughborough University (GaWC, 2014) . Unfortunately, this database often has gaps for single EU regions, as well as for certain periods of time. In accordance with the available knowledge, the metropolises can be grouped into the following groups: 1. Group A: above average proportion of HTI (research-intensive high technolocgy industrial branches) + MTI (research-intensive medium high technology industrial branches) + TS (knowledge-intensive technology-related services); 2. Group B: above average proportion of ES (knowledge-intensive market-related enterprise services) + FS (knowledge-intensive financial services) + HEM (knowledgeintensive services in healthcare, education and the media industry); 3. Group C: average proportion of knowledge-based industries with a better position of technology-related branches (HTI + MTI + TS); 4. Group D: average proportion of knowledge-based industries with a better position of service-related branches (ES + FS + HEM); 5. Group E: below average proportion of research-intensive and knowledge-intensive branches. The Eurostat Regio database was selected to assess the economic profile due to the need to have comprehensive data based on territorial structure (the most recent data are available for 2011). It would be optimal to have the data at a NUTS 3 regional level for a regionally conceived rendering of the economic profile of the metropolis. However, most of the Eurostat data is available only up to NUTS 2 level, and it is necessary to take this fact into account. In accordance with this, the final evaluation works only with three classification groups of metropolises, when metropolises of profile groups A and B are sorted into above-average, metropolises of profile groups C and D into average, and metropolises of profile group E into a below-average group. The data about employment in selected sectors of industry entered their own structural analysis, registered at level NUTS 2, and further data about employment in selected services are registered at level NUTS 3 (with the exception of the communication and information activities TS, where it was necessary to use level NUTS 2 due to the lack of data for German regions -this level corresponds with their assignment to the industry and the sectoral groups A and B, respectively). Employment, according to the examined sectoral groups, was compared to total regional employment and the shares found were used for the classification of the individual metropolises within the basic groups.
The highest number of metropolises fall within the above-average and the average groups (the three wealthiest metropolises belong to group B), then only Polish metropolises, with the exception of Warsaw, fall into the below-average group. The final classification of some metropolises requires the additional analyses. These were particularly Ljubljana (incomplete data) and Basel (a significant difference in the size of statistical and functional regions).
Attractiveness of metropolises
The quality of the business environment or business attractiveness (BA) occupies a central position in the case of the evaluation of metropolises' attractiveness. Information from the European Cities Monitor/ECM presenting the views of approximately 500 respondents from a range of managers of the world's leading companies (Cushman & Wakefield, 2011) was used for its evaluation. Within the framework of the Central European macroregion, at the beginning of the current decade rankings included a total of 13 cities, whose semantic position was assessed primarily on the basis of data for 1990, 2000 and 2010. Due to the lack of geographic coverage of the whole examined macroregion, this information was accompanied by time-corresponding data obtained from the benchmarking of large cities created by the HWWI/Berenberg bank, with an emphasis on the results of the aggregate rating of location advantages (Neumann, 2013) and further from the database of GaWC, Loughborough University. 4 The researched metropolises can be, on the basis of BA, divided from a broader perspective into three basic categories:
1. metropolises of global importance -five metropolises; 2. metropolises of European importance -seven metropolises; 3. metropolises of Central European importance -fifteen metropolises (ECM database includes only Bratislava).
The overall ranking of the metropolises for the first two categories was set out in order to increase the explanatory value of the information. In the case of the third category, only the domestic order of the German and Polish metropolises was set out. To achieve higher complexity, the results of the evaluation by the BA of the metropolises were compared with their position in terms of the evaluation of the social environment quality or residential attractiveness (RA), and also in terms of their innovation potential (IP). Data from Mercer, 4 The results of the evaluation were confronted with the indicator of GDP per capita obtained from the database of the OECD and other information (the worst availability of relevant information was encountered in the case of the smallest metropolises) because of only partial compliance with the structure of these data. (2015) managing the most well-known world database, specifically the average order for freely available surveys of 2011 and 2012 (Mercer, 2012) , were used in the first case. The position of a metropolis is rated as balanced in the case of differences compared to the position according to the BA +/− 1 to 2 places (•). Above this level it is an unbalanced position with positive (▲) or (▼) negative deviations. Due to the fact that the collected information does not cover all the metropolises, additional resources had to be used once again. In this case, the information is taken from the webpage Numbeo quality of life by city for 2011 and 2014; it was necessary, in the case of Poland, to complete it with information from the database of GaWC (Bańczyk, 2012) . The comprehensively conceived information, taken from world ranking processed by the 2thinkknow Consulting Agency since 2007, was used as a basic source of information about the IP. A quite extensive set of used indicators is aggregated here into three factors identified as cultural assets, human infrastructure and networked marketsthe average order for 2011 and 2014. In justified cases, this information has been accompanied by other resources (mainly Annoni, Dijkstra, 2013) . The same procedure as for RA was used for a positional comparison with BA data.
Comprehensive assessment
The typology method, which sorts examined phenomena according to the similarity of the selected characteristics, was chosen due to the problems with the comparability of the data for the evaluation of the semantic position of the metropolises. In our case, we dealt with the degree of similarity in the classification of metropolises into groups within individual components -population size, economic profile and attractiveness (here expressed, due to the circumstances, only in the reduced form by using its main part, i.e. business attractiveness). 5 The metropolises were classified into dominant, established and elementary types. The statistical analysis of the results shows that the type classification of the metropolises has the strongest link to the component "attractiveness", with the correlation coefficient on a significance level of 0.05 k = 0.85. We encounter a similar orientation of the priority links also for both remaining components, of which the more powerful dependency shows the component "size". If we extend the statistical analysis about the indicator of GDP per capita, we find the strongest link to the component "structure" with k = 0.73, which corresponds with the general premise about the higher added value of the production of knowledge-based industry. In addition to this, it is useful to note that we encounter above-average levels of this component only for the dominant and established metropolises. It can be stated that the findings documented the good explanatory power of the applied system of evaluation of the position of metropolises. In terms of the processes of development differentiation, the results showed a significantly better position of "Western" metropolises with a three-time weaker representation for the least developed elementary types of metropolises in comparison with the "Eastern" metropolises. If we focus on the components of evaluation, the significantly higher progressivity of economic structure corresponding to the higher level of their economic development speaks in favour 5 The choice of a narrower concept is a response to the danger of a loss of explanatory values while using the aggregation of indicators BA, RA and IP, whose links are not unequivocal. of Western metropolises. Substantially smaller differences found for the components of BA, crucial from the standpoint of future competitiveness, can be primarily attributed to the lower price level of essential factors of production in the Eastern metropolises. The price of labour and land is ranked among the important localization factors representing a stimulus of economic cooperation. In the case of metropolises, such cooperation is implemented, especially by using optimization of vertical linkages in the upper floors of the production networks of transnational companies. The intensity of mutual business interactions, which is strongest in Slovakia, Hungary and Austria, indicates the relevant demand for cooperation in the given macroregion.
Conceptualizing the Metropolisation Processes in the Example of the Czech Republic
The results of the evaluation of metropolises form a basic framework for the strategically targeted conceptualization. In the presented example, we mainly focus on the assessment of the intensity of the links between Prague, accompanied by two following important centres Brno and Ostrava (  the final conceptualization of the research results with the use of scenarios of regional development (level NUTS 3). The evaluation of metropolitan links is based on a gravity model as a standard tool of a qualified estimate of potential interactions:
where G ij = the gravity force acting between the metropolises i and j, M i , M j = the economic importance of metropolises, d ij = the distance of metropolises.
For measuring the importance, GDP created in metropolitan regions in 2010 was used, and the distance of the metropolis corresponds to the length of the fastest road connection. 6 The model shows the strongest links of Prague to Berlin and Munich with a value of G = 29 and also to Vienna with G = 25. From a broader perspective, the metropolitan axis Prague-Nuremberg-Munich seems to be the most important, with the aggregate value G given by the sum of P↔N and P↔M = 41, followed by the axis of the Prague-Dresden-Berlin with G = 40. The importance of these axes shows the current shares of the German federal land concerned with the foreign trade of the Czech Republic with Germany -turnover/import: Bayern 23/29%, Baden-Württemberg 16/20%, Nordrhein-Westfalen 15/14%, Sachsen 7/9% and Hessen 6/6% (The Federal Statistical Office 2012). Brno has the strongest ties to Vienna and Ostrava to Katowice (G = 11 or 7). From a broader perspective the metropolitan axis Prague-Brno-Vienna (from which a metropolitan axis diverges pointing over Bratislava to Budapest) plays decisive role. Spatial coherence of the development axes of supranational and national importance then enhances horizontal integration. In this direction, the metropolitan axis Prague-Munich with the West Bohemia axis Prague-Pilsen, the metropolitan axis Prague-Berlin with the North Bohemia axis Prague-Ústí n. L. and the metropolitan axis Prague-Vienna with the Bohemia-Moravia axis Prague-Jihlava-Brno show strong interactions; Ostrava is actually not connected to the national system of defined developing axes. At the start of the second step, it should be mentioned that the created spatial model of the economic development of the Czech Republic, whose basis is the structured network of precisely defined development poles and axis), clearly illustrates the determinative role of Prague (Viturka et al., 2010; Ženka, Čadil, 2009) . Its administratively defined region shows the best quality of the business environment/QBE within the framework of 13 regional capitals including Prague, attaining a value of 1.16 under the applied five-level classification system. Prague also occupies fourth position in the case of the quality of the social environment/ QSE. This strategically important fact confirms the creation of six axes of national importance. 7 Complicated situation in the eastern part of the republic reflects the ongoing reorganization of the socio-geographical arrangement of the Moravian area, particularly the decline of traditional industry in the Ostrava agglomeration and the development of new industries in the Brno agglomeration. Brno with its levels of QBE ranks right behind Prague; Ostrava, on the other hand, takes fourth place from the end (in the case of QSE, Brno and Ostrava took the eighth respectively last position). Only Brno thus can be given the position of a secondary metropolis of supranational importance corresponding to wider importance of its activities, in particular, in R&D and international exhibitions (Viturka, 2015) .
The main focus of the third step is the application of the scenarios method with the right mix of priorities. In accordance with the evaluation of QBE, QSE and the SWOT analysis (Viturka et al., 2010) this seems for Prague like the optimal application of progressive scenario giving preference to the quality of development. From its priorities, the improvement of the quality of life, R&D and the institutional environment are crucial. The main objective is to improve the international position of Prague as an attractive place to live and for the localization of companies' headquarters and creation of conditions for cooperation with foreign metropolises (with the emphasis on the dissemination of knowhow and urban vision), especially with Munich, Berlin and Vienna. In accordance with the results of the analyses carried out, the growth scenario looks the best for Brno and the adaptation scenario for Ostrava. Strengthening the position of Brno requires a "smart" strategy, the priorities of which we consider to be increasing the innovation potential and the development of business and R&D clusters in interaction with the improvement of the QSE. The economic development of the Ostrava has been influenced by the strong representation of economically sensitive industries and the lower representation of higher 7
The axes connect development poles consisting of regional centres with an above-average QBE, while intermediate microregions have positive deviations of QBE from the theoretical values corresponding to their population size. market services. An improvement of the QBE and QSE with positive effects on the total attractiveness, were determined as the main priorities of the scenario. Overall, we consider as a fundamental constitution (currently deprived) the Central Moravian axis Brno-Olomouc-Ostrava to be an integral component of the Baltic-Adriatic axis Gdansk-Warsaw-Brno-Vienna-Graz-Venice-Ravenna.
Conclusion
Evaluation of the metropolis is an important basis for the creation of supranational development concepts, with an emphasis on the metropolitan networks as one of the building blocks of territorial integration (this was taken into account also in the strategic document Europe 2020). Its foundation should be a thorough analysis based on theoretically anchored and practically proven methods. In this context, the presented analysis of three components covering the main determinants of the development -the input assumptions (population size), the ability of adaptation (economic profile) and development potential (attractiveness), can be regarded as an inspirational approach. Prerequisites for the successful application are the comprehensiveness and quality of the input data that guarantees the real benefits on the knowledge of the current state of the metropolisation process, which can be deepened through generalisation and practically targeted conceptualisation of the results. The suggested approach was demonstrated on the example of the Czech Republic using the typology of metropolises as the basic design of a long term strategy of their development. From a broader perspective, it is necessary to note that cooperation of metropolises is influenced by a number of other factors (in this context, we point out the interesting issue of the "Central European rooting" of the countries). In this context, the German metropolises Berlin, Munich and Frankfurt/M. together with the Austrian metropolis Vienna have a crucial importance from the perspective of the Czech metropolises Prague followed by Brno. The strengthening of the mutual economic and social ties can be considered a key condition for improving the international position of our metropolises. The long-term and systemic coordination of the development of the metropolitan areas significantly contributes to the socioeconomic development by preventing inconsistency in the actions of the stakeholders. In the actual EU programming period 2014-2020 a new tool of integrated territorial investments (ITI) aimed at the support of cities and urban areas was approved in the partnership agreement between the European Commission and the Czech Republic. The successful implementation of the above mentioned basic priorities of both Czech metropolises then depends on the political consensus on their specific form. For example, in the case of Brno, ITI includes four key areas -smart mobility, environment, competitiveness and education, social and health (statutory city of Brno, 2015). The European Commission thus gave an indirect motivation to deeper spatial metropolitan analyses and started a process of the gradual institutionalization of the metropolitan areas.
